Introduction {#sec1-1}
============

In most developing nations, common causes of chronic cough are upper airway cough syndrome (UACS), non-asthmatic eosinophilic bronchitis (NAEB) and gastroesophageal reflux disease (GERD).\[[@ref1]\] Finding the cause for chronic cough in a population remains a diagnostic challenge for most primary care physicians. This requires closer scrutiny as cough still remains as the single most important reason why patients seek medical consultation.\[[@ref2]\]

Cough can be classified into acute, sub-acute and chronic cough based on the duration of symptoms.\[[@ref3]\] A generally accepted definition of chronic cough is an episode of cough lasting more than 8 weeks.\[[@ref4]\] In Malaysia, physicians are recommended to promptly identify the cause of a cough lasting more than 2 weeks, with pulmonary tuberculosis as a primary concern.\[[@ref5]\]

Studies have shown that despite adherence to an established protocol in the diagnosis and treatment of chronic cough, a large number of patients do not find significant improvement in symptoms or seem to be only partially treated for their illness.\[[@ref6]\] The diagnosis of chronic cough is complex, involving multiple entities that present simultaneously.\[[@ref7]\] It is also known that a detailed history taking process does not significantly assist in distinguishing the various causes of chronic cough.\[[@ref7]\]

Currently in Malaysia, no studies have been conducted to ascertain the major causes of chronic cough and its relationship to presenting symptoms. Thus, the focus of this study is to determine the prevalence of the various causes of chronic cough, its relationship to common symptoms and the evaluation the significance of a therapeutic-diagnostic method in clinical practice.

Materials and Methods {#sec1-2}
=====================

A prospective cohort study was conducted on patients (aged above 18 years old) who presented to a public primary health care clinic with the chief complaint of cough lasting more than 2 weeks. It was carried out between January and May 2013. A structured questionnaire was used to collect socio-demographic data, history, physical findings, investigations, diagnosis and prescribing data. The questionnaire was used by the researcher to collect information during the assessment of each patient. Patients were monitored for at least 3 months (or until symptom resolution) to gather information about the progress in the treatment and the provisional diagnosis of the cause of the chronic cough.

The questionnaire was designed by the researcher after an extensive review of the assessment methods that help diagnose the causes of chronic cough \[[Table 1](#T1){ref-type="table"}\].\[[@ref8][@ref9][@ref10][@ref11][@ref12]\] Based on information gathered from the literature review, a general guideline was formulated using therapeutic or investigative measures (therapeutic-diagnostic method) and salient history derived from patients.
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Ethical consideration {#sec2-1}
---------------------

This project was approved by the Medical Research and Ethics Committee of Malaysia (Research ID: NMRR-13-141-14935). The questionnaire was anonymous and confidentiality was maintained.

Statistical analysis {#sec2-2}
--------------------

The sample size estimation of 91 patients was calculated using a confidence interval of 95% and the margin of error of 5%. Based on a similar study conducted in Sweden,\[[@ref13]\] the prevalence level of chronic cough was set at 6.5%. Another study in a more Asian environment revealed a lower prevalence of 2.5%, giving a sample size of only 37.\[[@ref14]\]

SPSS software (IBM^®^ SPSS^®^ Statistics Version 20) was used to interpret the statistical data obtained from the study. An analysis of the demographic details of the study population was performed. The calculation of the frequency and the prevalence of the various disease entities classified under the diagnosis of chronic cough were made. Finally, χ^2^ methods were employed to determine the association between symptoms and diagnosis of chronic cough.

Results {#sec1-3}
=======

Demographics of and prevalence of chronic cough in primary care patients {#sec2-3}
------------------------------------------------------------------------

Out of the 151 patients recruited into the study, 117 patients with chronic cough were given a provisional diagnosis at the end of their respective consultation over the span of 3 months. The remaining 34 patients were excluded from the study for the following reasons - 11 failed to attend scheduled appointments, 21 had missing details and could not be contacted, 1 was not a suitable candidate (the patient had been diagnosed with a possible cause of chronic cough prior to the commencement of the study) and 1 was a repeat sample.

The demographic details of the study population are summarized in [Table 2](#T2){ref-type="table"}. There were an equal equal number of male (51.3%) and female (48.7%) patients with the complaint of chronic cough at the primary care center. The lowest rates of chronic cough cases (5.1%) were seen in the 30-39 age category. On the other hand, the highest levels of chronic cough were seen within the above 60 age group (35.9%).

###### 

Demographics of patients presenting to the primary care clinic with chronic cough

![](JFMPC-3-207-g002)

Most patients seeking treatment at the clinic were of Chinese ethnicity (47%). Many patients had secondary school education (29.1%) and those without any formal education formed a smaller part of the analysis (11.1%).

Pattern of chronic cough in primary care {#sec2-4}
----------------------------------------

### Prevalence of the causes of chronic cough {#sec3-1}

The prevalence of the causes of chronic cough is summarized in [Table 3](#T3){ref-type="table"}. 42 out of 117 patients (35.9%) had post-infectious cough while 14 patients had angiotensin converting enzyme-inhibitor induced cough (ACE-I) (12.0%). 11 patients were diagnosed with UACS or acute bronchitis (9.4%), followed by 8 patients with chronic obstructive airways disease (COAD) (6.8%). There were only 2 (1.7%) cases of possible lung cancer and 3 (2.6%) cases of pneumonia.
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### Gender comparison {#sec3-2}

Male patients were frequently diagnosed with post-infectious cough (33.3%), followed by UACS (13.3%), ACE-I related cough (13.3%), chronic obstructive pulmonary disease (COPD) (11.7%) and heart failure (10%). Females were often diagnosed with post-infectious cough (38.6%), followed by acute bronchitis (14.0%), ACE-I related cough (10.5%) and GERD (8.8%) respectively. Males had higher rates of the heart failure (85.7%) and UACS (72.7%). There was a preponderance of bronchial asthma (BA) (80.0%), acute bronchitis (72.7%) and GERD (71.4%) cases amongst the female population. The comparison between gender and the causes of chronic cough did not yield any statistical significant results.

### Age and ethnic group comparison {#sec3-3}

COPD (62.5%), ACE-I cough (50%), post-infectious cough (35.7%) and suspected lung cancer (50%) were more prevalent in the population with the age of above 60 years old. Heart failure was more frequent in the above 60 and 50-59 age category (42.9% respectively). PTB was detected more frequently in the 18-29 age group (57.1%). The 40-49 age group had higher levels of GERD (42.9%) and pneumonia (66.7%).

Acute bronchitis and heart failure rates were more common amongst Indians (54.5% and 71.4%). COPD and UACS were prevalent in the ethnic Chinese community (50% and 54.5%).

Clinical symptoms, pertinent history and its relationship to the diagnosis of chronic cough {#sec2-5}
-------------------------------------------------------------------------------------------

### Chief complaint and past medical history {#sec3-4}

The four most common symptoms found in patients were phlegm production (54.0%), night cough (51.3%), itchiness of the throat (38.7%) and running nose (35.7%). Vomiting (2.7%), hoarseness of voice (2.7%), weight loss (7.1%) and hemoptysis (9.8%) were rare symptoms. No patients had either whooping cough or maxillary toothache \[Tables [4](#T4){ref-type="table"} and [5](#T5){ref-type="table"}\].
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###### 

Past medical history in study population

![](JFMPC-3-207-g005)

The four most common positive findings in the past medical history were recent upper respiratory tract infection (29.2%), ACE-I intake (14.3%), previous history of atopy (11.6%) and history of diabetes mellitus (11.6%). Least common were previous history of tuberculosis infection (1.8%), passive smoking (1.8%) and a previous episode of sinusitis (1.8%). None of the patients had a previous history of heart failure or COAD.

### Relationship of diagnosis and symptoms {#sec3-5}

Most symptoms elicited from the study population had no significant association to a particular cause of chronic cough \[[Table 6](#T6){ref-type="table"}\]. However, there was a significant association between BA and itchiness of the throat (*P* = 0.021, Fisher\'s exact test). Patients diagnosed with GORD had a significant association with heartburn (*P* \< 0.001, Fisher\'s exact test). UACS was related to the symptom of running nose (*P* = 0.016, Fisher\'s exact test) and the diagnosis of PTB was not associated with weight loss (*P* = 0.004, Fisher\'s exact test).
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The efficacy of the therapeutic-diagnostic method in diagnosing the causes of chronic cough {#sec2-6}
-------------------------------------------------------------------------------------------

The diagnostic method employed in the study helped to establish the provisional diagnosis for all 117 patients by the end of the 5 month follow-up. The diagnosis was considered valid when (1) The patient has experienced resolution of symptoms and/or (2) A positive finding is found through targeted investigations.

Discussion {#sec1-4}
==========

A mixed approach of 'test and treat' and 'treat to test' was adopted in this study. This facilitated the formulation of a provisional diagnosis for all 117 patients in the study. This is consistent with the evidence from current literature that seem to indicate that therapeutic-diagnostic method has a success rate of 90% in determining the causes of unexplained chronic cough.\[[@ref15]\]

Consistent with a previous finding,\[[@ref15]\] post-infectious cough was identified as the most common cause of chronic cough in this study. Although UACS, cough variant asthma and esophageal disease were seen as the major contributors to chronic cough, much of these studies were carried out at a specialist center.\[[@ref17]\] Hence, the results of this study exclusively reflects the trend seen amongst patients with chronic cough at a primary care setting.

In a study designed to systematically diagnose patients with chronic cough, ACE-I related cough was found to be the least common cause of chronic cough.\[[@ref18]\] However, results of this study indicate that ACE-I related cough was the second most common cause of chronic cough at a primary care setting. We believe that this could be attributed to an increase in availability of specialty services to patients with chronic diseases (non-communicable disease programs) at the public primary care level in Malaysia.\[[@ref19]\]

There was a poor association between symptoms, past medical history and the various causes of chronic cough. Clinical history to aid only marginally in diagnosing the causes of chronic cough in these patients. Parallel to these findings, studies and guidelines have linked effective diagnosis of chronic cough to a combination of investigative or treatment specific protocol instead of detailed evaluation through history.\[[@ref4][@ref20][@ref21]\]

At present, no formal studies have been undertaken to assess the efficacy of a standardized clinical model to diagnose the numerous causes of chronic cough in Malaysia, especially at a primary care setting. Using a summary of evidence-based criterions derived from international guidelines, the results of this study suggest that a validated diagnostic and treatment protocol\[[@ref4]\] could help identify the causes chronic cough at a primary care level. In a recent research exploring the evaluation of cases with chronic cough,\[[@ref22]\] a large number of patients were successfully managed using a similar therapeutic-diagnostic algorithm employed in this study.

Study limitations {#sec2-7}
-----------------

There are several limitations of this study. The study population was selected from a single regional primary care clinic. Hence, the result obtained might not be representative of all primary care clinics in Malaysia.

The term 'chronic cough' used in this study was inclusive of the criterions that met the requirements of subacute and chronic cough as suggested by Pratter *et al*.\[[@ref4]\] During the study, patients with cough episodes between 3 to 8 weeks were still considered 'chronic' but were given a diagnosis of acute bronchitis which is a common cause of subacute cough.\[[@ref3]\]

Although NAEB is a commonly under-diagnosed cause for chronic cough,\[[@ref23]\] no attempt was made to diagnose NAEB in the study population. This was due to the lack of access to sputum eosinophil count at the institution where this study was conducted. Due to the small sample size, the study design was not able to establish an accurate or clear causal link between symptoms and diagnosis of chronic cough. A larger prospective cohort study involving many regional primary care clinics might help confirm the findings seen in this study.

Conclusion and Recommendations {#sec1-5}
==============================

The findings in the study seem to indicate that a therapeutic-diagnostic strategy could serve as an effective method in the diagnosis of the causes of chronic cough in a primary care population in Malaysia. The therapeutic-diagnostic model could enable clinicians to perform a targeted screening of the numerous causes of chronic cough through salient history and confirm the diagnosis by monitoring the response to treatment. This could lead to greater accuracy in the clinical assessment of chronic cough which, in turn, could step up the process of treatment of these patients.
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